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nMoant.  the  ratponaa  dma  is  aiawer  howaver,  tha  ralaaadan 
cata  is  alas  nmcfa  ala>war  (Fifura  D.  It  is  worth  ootiac  t*i«t  « 
msin-riiaiB  NLO  polymar  vary  raoendy  prepartd  by  the 
baaaapalyntaritariBn  at  a  manamar  in  tha  prassiii  a  of  an 
daettie  Bald  (earsna  paliagi  also  ^spiays  a  raiadv^  rapid 
teas  of  SHG  ncnai  (-40%)  after  removal  of  tha  alaetric  iPtld  at 
f**^^**»*  tamparatara.* 
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In  traduction 

Tha  (iesicn  and  synthaois  of  now  NLO  oiatariaia  ibr 
optoactiva  device  appUdtieas  can  be  acoompUahad  through  a 
variety  of  schemes.'  Tin  devalopoiaat  of  potymoric  X”  NLO 
materials  has  bean  approached  from  a  variety  of  oaativa 
dasign  stratogies.  Tha  NLO-pbore  has  bean  ineorporatad  as  a 
covsdantly  bound  mmaty,'  as  a  guest  within  a  polyoMr  host,’ 
incorporated  in  tha  polymar  backbone.*  Most  of  these 
tachniqttas  taquira  slignuwit  of  tha  NLO-phoro  by  poling.’ 

In  this  communication,  we  praaant  the  synthesis  of  a 
dipolar  main-chain  NLO-polymer  based  on  tha  indole’ 
hMrocyde  donor-group  uid  a  study  of  NLO-phore  orientation 
and  relaxation  using  t^  techniquas  of  oorona  poling  and 
second  harmonic  genaration.’ 

Rasolts  aad  Diaenasion 

UaHomer  tynthetit.  Treatmant  of  2-methyiindole-3- 
carfaoxaldehyda  with  NaH  followed  by  reactiaa  with  6- 
iodohexanol  in  DMF  affords  1  in  70%  yield.  (Condensation  of  1 
with  ethyl  eyanoacatate  in  the  presence  of  TKOBu),  results  in 
a  mixture  of  ethyl  and  butyl  esters  2,  62%  yield  (Sdiame  D. 
This  however,  has  no  apparent  disadvantage  in  the 
subsequent  polymerisation  step. 

Polymer  tynthetit  and  Propertiet,  Monomer  2  is 
homopolymerised  employing  standard  transesterification 
conditions  (Schema  D.  The  resulting  polymer  has  moderate 
molecular  weight  (M,«1S,000,  Polydisperaity  a  4.8)  and  is 
soluble  in  common  organic  sohrents.  The  amber  polymer  has  a 
L.  -  absorption  in  tha  region  390  nm.  The  DCS  studiea  show 
the  T,  to  be  66  *C. 

Polymer  3  is  subjected  to  corona  poiiag  at  T,  -*■  10  *C,  with 
the  optical  signal  monitored  during  dm  entire  process  (Figure 
I,  maximum  X”  of  0.72  pmfV).*  Wlian  the  polymar  is  oorona 
poled  at  T,  >  10  *C  and  than  allowed  to  oori  to  ■"«»»»«» 
temperatures  with  tha  electric  field  applied,  the  signal  is 
maintained  for  well  over  130  h  with  a  50%  loss  at  8  h.  When 
compared  to  guest-host  systems'  of  vimiler  sixs  and  dipole 
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Figure  L  Normaliaed  x!”  signals  of  polymer  3  (o)  and  guest- 
host  syetoBM  4-hydrexy-3,S-bis(MeO]CACH*C-(CN)CO^t  (•(■) 
and  4-IHO(CH,},OI-3,5-bis(MeO)  C,H.CH-C(CNXX),(CH),OH 
(alinPMMA.  . 
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ConolsdiBf  BiMUvkfl 

This  wsk  iUusttUss  thst  indsts  bsasd  liipolsr  pstnasn  tell 
inu  s  dais  of  MLO  MUMhaia  polyasn  which  an  aUgn^  by 
conna  paHng  as  avidaaMsd  by  maiinmnoirt  of  tloo  SHG  aicnal. 
Mon  dMaila  of  tho  opdeal  charactanaadoa  will  bo  imoontsd 
shortly.* 

Expastesantal  Saetfoa 

Praparattoa  of  S-Qra^rHo-oyano  aaryia*o)l*l-<N>- 
<6-hydxt»ylMX3rl)-S-Baoth]d  iiulolo  (X).  A  Schlonk  flask 
was  cfaargod  with  1  (2.0  f ,  7.7  mmol),  ozcoss  K,COj.  (4.0  g, 
28.9  oim^  CHClt  (40  mL),  CiK!Efi(ifit  (1.0  g,  9.2  laatol). 
TKOBo),  (2.6  g.  7.7  rnmoO.  OMAJP  (ISO  1.2  mmol)  sad 
allowad  to  nact  at  S8  *C  fbr  22  h.  Tbs  mixtun  was  ostnetad 
with  othar  (125  asL).  Tbs  sahrants  wan  naasaad  andsr 
raduoad  pnasnn  sad  ftathsr  pnriflcatum  was  aeeampflshad 
by  eoloBsa  cfanmatsgniihy.  Aluminum  osids  daaetismtion  aras 
dm  with  MsOH  in  (lAO.  oAr)  and  atuliaa  with 

MaOH  in  CRfilf  ( W,  oAr).  Tbs  Snt  bnad  ysflow  band  aras 
eoUsetsd  and  solaants  wan  nmoaad  undsr  ndnead  pnaaun  to 
aflbrd2  (1.7  g;  63%).  'H  NMB  ((HlCli)  S  8.51  (a,  H. -CH). 
3.17  (m.  2  H.  Ar).  7.27  (m.  2  H.  Ar).  4.34  (t.  Jmi.6  Hz,  2  H, 
CH^.  4.14  (m,  2  H.  OCHi(CHi)).  4.17  (t.  .(-7.5  Hz.  2  H. 
CH.O,C  )  3.62  (t.  J-6.0  Hz.  2  H.  CH,OH).  2.59  (s,  3  H.  CB^, 
1.80-1.28  (m.  4  H.  CH,'a);  *C  NMR  iCDCX^.  5  164.9  (CO,), 

148.3  (^CN)CO,).  148.3. 125.4  (Ar  O,  123.3,  123.2. 122.1. 

109.4  (Ar  CH).  118.0  (CN).  109.9  (-CH).  1373  (indois-C,). 

118.0  (indols-l^.  65.7  (OCB^.  44.0  (CH,N).  32.4,  30.6,  30.3. 
29.5,  26.736.6.  25.4  ((3L‘s),  143.  13.7  (CH,C^‘a),  12.1  (CH,): 
ER  (CM,Ca,)  1712  cm’ 

Prsparatioa  of  ((8— CH)-2>atothyiiadolo-l- 
(CH,),CO,C(CN)-]|  (3).  A  Schlsnk  tuba  aras  chaigad  arith  a 
CHoCL  (S  mL)  of  2  (LO  2.3  "*"*<** ) 

((^^«COJ,Sa((CH,),CHJl,(m2mg.0.02miiwU.  Tbs 
solaont  aras  nmoasd  ante  ndond  proaaun  and  ths  mixtun 
aras  haatsd  in  an  oil  bath  at  140  *C  br  22  h.  Polymsr  aras 
pneipitatad  from  CH,C1,  /pan tana  to  aflbrd  an  oraaga  solid  3 
(0.66  C,  82«).  ‘H  NMR  (CDCl,)  S  8.53  (s,  H.  -CH),  834-832 
(m.  2  H,  Ar),  7.33  (m.  2  H.  Ar),  4.32  (m,  2  H.  OCH,),  4.17  (m. 

2  H.  CH,N),  2.6  (s.  3  H.  CH,}.  139-129  (m.  8  H.  CH,'s);  *C 
NMR  ICDClt)  5  164.8  ((X3,).  1483  (-^[CIOCO,).  1483,  125.3 
(Ar  C),  123.3.  1233,  1223  109.4  (Ar  CH),  1173  (CN).  109.8 
(-CH).  137.1  (indola-C,),  118  (indola^:,}.  65.7  (OCH,),  44.0 
(CH,m.  30.7,  29.5,  28.4,  26.7  ((H,'s),  12.1  (CH,);  IR  (CH,C1,} 
u^  1712  cm'*.  AnaL  (Talod  for  (CaHaO,NJ„:  C,  74.02;  & 
6.49.  Found:  C.  7337;  H,  7.46. 
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